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^-v: 1/ 



\mm 1 1 

(1) 1M 9 y >\ 

(2) ^ * y 

(3) Cip/Kip77 5 'J-5fiOit, ««6Xt±«i«rffi*-r*H^-*3- K-f ^itfe^ 
&lFCip/Kip7 7 5 U -SfiOi4ii«ti«8*?»4i#*?)fflR^S 1 oXttf 

[1*12] 

(1) *m * y 

(2) -*-f*y afconc 

(3) Cip/Kip7 7 5 y-Steojfefc, aiBXttttStMi-SH^ta- fl"**^ 
StfCip/Kip? 7 > 'J -sa©l4*Ift^»^i*»^?)S«§W l oxii-?- 

IW**3] 

(1) -9-^f^y 

(2) -9-^ * y &mz 

(3) Cip/Kip7r 5 ■J-ia^li, «IBXtt«S*ffi#-**H^*3- Ki-sa^f- 
S^Cip/Kip-7 7 5 y -m&<om&*m^ir&mkfrh%&&frhM$iZtL2> 1 oXtt* 

4 ] 

■9->f * y >t5 ? . Hl*L*<OCDK4XttCDK6«rfl&tt'fb L#& -9" «< * 'J > * 111*91 1 7SM 3 

i -mtMvmfeo 

[fit 5 ] 
[K** 6 ] 

-v-c&zffiim. 1 7bm 5 tomtit i «§am^^o 

[KM 7 ] 

•9- * y - CDK4X{±CDK6-e^> & KM 6 |fi«C0*^ o 

[KM 8 ] 

cip/Kip-7 r 5 y -Me^p27 Kipl ^*>^if*« i Tbm. 7 coMtt^ i TOm^&o 

[KM 9 ] 

Cip/Kip-7 75 V affiXtHHSSrlBSi-SHW, Cip/Kip7 r5'J-S 

[KM 1 0 ] 

cip/Kip-7 r 5 y-g6<a5r«4rrtfMB£^i-£H^^ j.tr*f-> : v$r-*m& 

* KM 9 IB*0*&o 
[KM 1 1 1 

x.M*<f-y • y#--b*MH?-^ Cip/Kip-7 7 5 y -SaK«*L#*F-#? 
[KM 1 2 ] 

Cip/Kip77 5 'J-lS^L#SF-^7 ^^H?^> Skp2T?**KMl 1 fEffcO 
[KM 1 3 ] 

Cip/Kip-7 7 ^ y-se©*&*fi#i-**fl***, cip/Ki P 7 7 5 y-«a*3 - k-t* 

afc^fcJft£ttfcsiRNA"T?**KM 1M12 1 3WB«0*fto 

[KM 14] 
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#M 2 0 0 4-2 4 6 5 3 3 ^-v : 2/ 

Cip/Kip-7 r 5 'J -SeoI4*fift4«»^ p27 Kipl SfST-K##llft&siRNA-?& 
[HfJfcB 1 5 ] 

1 1 4 1 3tiBm<7>#v£o 

i6] 

[ff*3f 1 7 ] 

(1) 'J v*^, 

(2) ^-f^V >^tt^r^-^«CT. 

(3) Cip/Kip7r5 V «*X»i«S*IB**SB^*3-K**aH£J- 
[ff*3i 18] 

*M * 'J lffi?LIKOCDK4XtiCDK6«:flltt'fk L#&^M * V >-e*^if*JR 1 7 IB* 

ffi-Rm 1 9 ] 

[ft*£2 0] 
[flt*«2 1] 

■9->f *V CDK4X&CDK6T-& £fjf*3C2 OiBlftW** * -o 

[f**# 2 2 ] 

Cip/Kip-7 r 5 y -laol^ Srlfl#f SH^**, Cip/Kip-7 r 5 'J 

°lit«2 3] 

cip/Kip7r 5 y -sao^imftiittia^ ^.tr+f-y • y iffli^s 

[f*#3l 2 4 ] 

jri£*?-> • y ST— tffllJftH^^ Cip/Kip7r 5 y -gefcjft<&-M§&F-5i?y 
[fflttA 2 5 ] 

Cip/Kip77^ y-Se^jfg^b#*F-5Ky fxm^tf, Skp2-C&&fit*3i2 4fB^> 

* -o 
[8**31 2 6 ] 

Cip/Kip7T^ 'J-Sfi©I4*lffSW, Cip/Kip7r 5 y-SS*r3- K"*-* 
*^K#*tt*sim-C*&Wf:fc3ll 7 7iM2 5 Vffitifr 1 3HB«<£>^ * -<, 
[1**31 2 7 ] 

Cip/Kip7 r 5 y -SfiOg4*Itt4«B6^ p27 kipl ACT^M1-^.#^^^siRN 
[ff*3C 2 8 ] 

lit^gi 2 9 ] 
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[M*JS3 0] 
[ff*«3 1] 
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[ft***] 

10 0 0 1] 
[0 0 0 2] 

tli$fL«6ifctwJ: «3 ^«5JWBJI&**«15E • ffi3ci-&£> tiffin * *t£ i fc**«tv» 0 

[0 0 0 3] 

iiifwft(il^-cl<> 5#^**i50%eK»ijir*v> o %<Dtz&s ^rSftft^ 

*l * o utit TM^£?&*aS i: Ltli, MB o «r *ttm $ v ^ * V * MM * * 

aiSrJBfl:****^^**^ fc**ftie»*t"Cv»*o 4fc, ftifi-eti. ^jfiBr^ACEMFSS 
^ 32Jgtf$@m^ 1^- > - T > V * x > v > jiLit i * jUH ftttf * * HI 

[0 0 0 4] 

3, 4mmm) 0 

[0 0 0 5] 

U VIKfftt*^— tf (CDK) yXfA^|J(:o^tl^^ff^o/:ef, >bffifflfoX~l± 

©o, CitLib^sa*^ li«Sli:iil^Lt^^Ttf> -9->f *y >D-CDK 

t^^iULtZo ZbK, y-J ? V yDll/ZJfc&ft^Vj-fr (nucleus localizing signal 
:NLS) *tttiULfz3kte=F (JSIT. D1NLS) CDK4£ 3 - Y-f l&fr&SvlZT 7* 

ffllfe & W £ « £ K L/co 4 < D1NLS& tfCDK4it^f- * frjK«LHfc K * A 

• !5K 0> EiO'tiiE^IMItlff i C fcSaL/; (00 

m £DNLS/CDK& k #1" S o 4 . ±1&<D&WFXWl 1 ISLW^WfrXlK 5 t * fl h <D * Kf5« 

ffi|E# 2004-3103401 



#M 2004-246533 



[0 0 0 6] 

6#M) o tfUx-i^ 5 y Ym<kftfrbmMLtz1gm>kffiMm^ s 7TS V 4 fr^m^OEl 
A/ElBj&'fST- (##^^7) X^FitfS^ (i^lflfcm 8 #JB0 >bffi 

mm <DmA&j&<Dmm&& z&zt £ tt-c 0 t tz % -> ^ ^ ^ * & £ & v> 

9#HB) o jg^Sia-Cfi. * V >Dl5f{5 : ^<7>f&i!££p$IJi-& jumonji it fc^F" <D%^ 

mumm^mr tmmx&z z t^^tix^^b^K ±^<7)mm.mxit^mmmK^x 

& o 

[0 0 0 7] 
[0 0 0 8] 

-me v> mnrnm k&^x^ mk<v je& tfn <£>i$£ff h^^ibm w <nm-x * mm u -c v> a 

2ooCDKIflWHi^7 r 5 V -^|W]^$tLTv^ (i&lftfc L-CMxlf, ##Sf:fc 
Ittl 1#R8) o 1 O&O^OV Ink47r 5 ';-^Si:nf{ftL-C*3i9. pl6 (Ink4A, 
Mtsl, Cdkn2S.y f Cdkn4it LT ^^IibtLTV^) , pl5 (Ink4B;S.U ? Mts2 1 LT *P <b fix 
v»«) , pl8 (Ink4C£tnnk6A£ LT &£n<b*lTV^) 3£tn::pl9 (p20. Ink4D2S.£nnk6B 
t LXb%\btlX^2>) CDK4X«CDK6h^6<J^^LT-9-^ i5"J >D-CDK4 ( 

x«iCDK6) m^it<D^mtm.m--r^ 2, 13, 1 4 #1*0 0 cdk 

2og<0^;v-^ti. Civ/Kip? t $ l ) -m&km$fr~C$$V) , p21 (CipK Pi 
cl> Sdil, mda65.OTafli: LT "bttTV^ ; p21 Cipl )> p27 (Ick, Kipl&tfP 

ic2t LX>b%lbtlX^2> ;ftT> p27 Kipl ), MrfKp57 (Kip2t LX i>*®btiX^ 2> 
T, p57 Kip2 ) Z&A,X&<0, Ink4"7r 5 'J-tl^^ >? V >-CD»^?> 

^fg £ EE*-*- *ffiJM£l coiilf & l?E«i- & - 1 >ra <b * $ fLT v> £ (01 £ 

»f, #4Hfcfcltt 15, 16, 17, 18 #M) o 
[0 0 0 9] 

T{±. Cip/Kip7r5 U-IfiCPLT, v><o^^m^ s **o BP*>. J3^^^"b^ 

m-wz, ^mmm<ommm^mrir^<DKW^, P 2i Cipl ^a^p27 Kipl ^ao^a 
(^fl£{^ ##sw:$u 9#hs) „ E2F-ia<5^-^iifjf&^$*^'ii^^fla^iGF-i ( 

insulin-like growth factor-1) *«-TSi:> P 21 Cipl MS^p27 Kipl ^a<^l§^^ 

0#RR) o Mtw. p27 Kipl «{5^*!^*-C{4> i!1-^v^^<t 19 ^>^««0itm# 
±OBt^^iltL^^,tL, MHO W < i tm^^tv^ (Wz-l$. 
^m2 1#M) o i«^Cip/Kip7r 5 #^ P 27 Kipl ^i:^MOii5i^flJ 

p/Ki P 7r $ 'j-isom- f^ffi^mut. ztiKXvx.kffimmzfrgL - mmmttz 

[0 0 10] 
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Cip/Kip-7T 5 y -ga<a,1ffl)fertKi3tt&#&31i'^>>Wi > £t Itiif^f^gK^ 

, 2 4#ps) 0 j-t^t $nt±* i^m^u^^fLtz76m<or 5 /i^^^^^ 

i oft^ak'^f > - 7*0 f 7 V - Afj: J; 19 $W»*r 9 tf^SS^te. Cip/Kip"7 r 5 
V -SS^&^^^-f ^ 'J p53. p30(K E2F, STAT-1, c-Myc, c-Jun N EGFS##^ I« 
B«. NFkB&^-^x-^, #-II£^;b£&o M^^<^^-^ ^rf^WCM LTtt 

El) . J-\£^^-ym^tmm (E2) RO^tf*?^ • V (E3) 0«J§ K<fc otit* 

^IiU, i5Ux.{f> #M#iraifc2 5, 2 6, 2 7, 2 8^#P.B) 0 
[0011] 

f-> • y2T— -t? (E3) btiX& <9 ^ Anaphase Promoting Complex/Cyclosome 

(APC/C) ^^-#^VHL (von Hippel-Lindau protein-elongin B/C (VBC) Nedd4 
, Ufd4. Rad5, Radl8, Parking < O^J^fb *iTV*& 0 fff©T^4t 

\£*^-y • y #-^SCF^#£f£i- ££/&*£&) ti. Skpl. Cull (8U£, Cdc53) . 
F-#y?A (F-box) SSt^^ttS 3o©f7J-i7 h tf*&*JftS*L* 3J:#0§fi« 

«*.«T, *#tt s *«t2 9, 3 0#RS#) o 
[0 0 12] 

-^y^^^f-?*^ dO^-7«J±Skplt ©fflSflUBK'&g-e**.. 4 rt: 

, F-sK^^saii, #n ^wD-40 1 ; if- h tm$ti&4omw<DT ymm^m^M 

L^e^-^fl^Xtin-f Site's A>*?u >f i/> • U • V tf- h (leucine-rich repea 
t) fcllftftLS^f— 7****LTV»4o SCm^#^i5V>r, Skpl&m;ull/Cdc53{ifc* 

cT*o$^«#*fco-c#»K WD-40U hxtin-r ->> . y ?f • y 

TV^ (flUtf, ##H\fci)t3 1, 3 2> 3 3#ffiD o i»ii:> SCFt*fr#fcf^ flfi£ 
H^fcLT^-trF-^y^^Saoav^iJ:*), SCF" TrCI \ SCF 0 *' 4 , SCF" 6 ' 30 , SCF 0 " 1 
^cottSfe<OlS3H*q?«UT^* ##BWdK2 9. 3 0#RS) 0 

[0 0 13] 

Cip/Kip7r 5 V -ISO^, -e«0^-^ ; ¥f->-'/nxT V- A 
XM&t LTSkp2^-g-tfSCm^# (SCF 5 "" 2 ) #M^LTV>&£fc;fl*fcie>*LTV*& (01*. 
«T, ##ir^CiS£3 4, 3 5, 3 6, 3 7#RB) o Skp2tt£*K * U >A-CDK2$te"fc 

£-*V«^5t (S-phase kinase-associated protein) tm$tiX^2> (#!lx.f£> 

»3 8#P.S) o ttz, Skp2{±Cip/Kip7r5 y -*fiJft^C E2F-1 (#4Hfcfcltt3 9# 

HB) ^-9-^^y >E (iMfBWtHM 0#JHI) , CDK9 (^IfcfclR 4 1 #JiE0 , c-Myc 

WFxm4 2, 4 3#d m<Dm&fr=Ft>n&j&Mt Lxmmh, ^<o»m\zmt>ox^i 

[0 0 14] 

£<»^ Cip/Kip7r ^ y-Se^ttCfefc-tSCDKia^H^— «:W*l«JfittaBJI&^ 
ii5i?PtlJlcp#tTi3i9, -e^Jia^mS^ftU^ti. SCF Skp2 ^#&4rL*:.2.e*^ 
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[0 0 15] 
[0 0 16] 

[iff WfXm. 1 ] SP3t<&P ? 8Sl02/095026-^> ^ U7f 
[^#fr\« 1 ] Soonpaak, Science 264:98, (1994) 

[##ira$;2] Murry<b, Cold Spring Harb. Symp. Quant. Biol. 67:519, (2002) 
[^#tr^dft3] Menasche, Ann. Thorac. Surg. 75:S20, (2003) 
[imWlCWtl] Nirk, Cardiovasc. Res. 58:313, (2003) 
[##fr^:St5] Tamamori-Adachi<b, Circ. Res. 92:el2, (2003) 
l$m^J:fflt6 \ Kishorefb, Circ. Res. 90:1044, (2002) 
l$mWrXWt7) KirshenbaunUb, J. Biol. Chem. 270:7791, (1995) 
limWrXWtS] Kirshenbaum<b, Dev. Biol. 179:402, (1996) 
[##M9] Soonpaa<b, Clin. Invest. 99:2644, (1997) 



nmffXM. i o 
i^tMi i 
[$mwxWi 1 2 
mmfttu 1 3 
[imwxm 1 4 
[^#^m 1 5 
umwicffi. 1 6 
m&wx-m. 1 7 

[^#St^#c 1 8 

m&wxm i 9 

[^Irtt2 0 

[4mw^cm2 1 

[^SrJt2 2 

iimwicM 2 3 

[##lrti2 4 

mmwxm 2 5 

[^#K : »2 6 

umwxm2 7 

[##tr«2 8 
[^#frM2 9 
[##M3 0 
[=£#tf:«3 1 
[##K=»3 2 

[^#tt:S:iR3 3 

[§£#«=» 3 4 
[#^^»3 5 
[^#^^3 6 

[^tra3 7 

[^#Wi:m3 8 
[##Sr£m3 9 

m<&ftj:ffi4 0 

[^#^»4 1 
I^M4 2 



Toyodak, Dev. Cell 5:85, (2003) 

Sherr & Roberts, Genes Dev. 9:1149, (1995) 

Harmon & Beach, Nature 371:257, (1993) 

Serrano's, Nature 366:704, (1993) 

Hiraiib, Mol. Cell. Biol. 15:2672, (1995) 

Harper <b. Cell 75:805, (1993) 

Polyak^, Cell 78:59, (1994) 

Toyoshima & Hunter Cell 78:67, (1994) 

Matsuokak, Genes Dev. 9:650, (1995) 

Flinkib, J. Mol. Cell. Cardiol. 30:563, (1998) 

von Harsdorf h , Circ. Res. 85:128, (1999) 

Poolmanib, Circ. Res. 85:117, (1999) 

Pagano<b, Science 269:682, (1995) 

Maki & Howley, Mol. Cell Biol. 17:355, (1997) 

Urano<b, J. Biol. Chem. 274:12197, (1999) 

Couxib, Annu. Rev. Biochem. 65:801, (1996) 

Hochstrasser, Annu. Rev. Genet. 30:405, (1996) 

Pagano, FASEB J. 11:1067, (1997) 

Hershko<b, Annu. Rev. Biochem. 67:425, (1998) 

Pattonib, Trends Genet. 14:236, (1998) 

Jackson & Eldridge, Mol. Cell 9:923, (2002) 

Baik, Cell 86:263, (1996) 

Skowrya^, Cell 91:209, (1997) 

Kobeb, Curr. Opin. Struct. Biol. 11725, (2001) 

Carranob, Nature Cell Biol. 1:193, (1999) 

Tsvetkov^, Curr. Biol. 9:661, (1999) 

Bornsteimb, J. Biol. Chem. 278:26752, (2003) 

Kamura<b, Proc. Natl. Acad. Sci. USA 100:10231, 

Zhang h. Cell 82:915, (1995) 

Marti<b, Nat. Cell Biol. 1:14, (1999) 

Nakayamaib. EMB0 J. 19:2069, (2000) 

Kiernan<b, Mol. Cell. Biol. 21:7956, (2001) 

Kim<b, Mol. Cell 11:1177, (2003) 



(2003) 
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[##ij\fcSU 3] von der Lehrfc. Mol. Cell 11:1189, (2003) 

mwtm®: l x $ t -t & mm] 

[0 0 17] 

mm*.'*? * smt-r ho 

[0 0 18] 

±BW«I «r»»ft 5&m%t>\*. MUt:^ ilS^lllf ^ 
flMJf fc^Tofco BP*>> -9--f * V >S.^-f * U (CDK) 3tte ; ?-fc3fi1WIS& 

Cip/Kip7r5 U-SfiWlffi, p27 Kipl #^J$-£rtMI, l*Jt**Uv»SitS:IttlL 

/Co 

[0 0 19] 

-«ttfc*H*te*|]&fci5i/>T, p27 Kipl ^(iCi6i1-^»Cip/Kip-7r 5 U-Ifili, J-lf 
^'J>R V CDKiffS^ -*& <b jftMUB <Cri&ffiJ&# f*j # »t & p 

[0 0 2 0] 

IdU #K£*l£E&5£L&V>7&^ JfS L< ^p27 Kipl T«^^ 0 
[0 0 2 1 ] 

[0 0 2 2] 

Cip/Kip7rS 'J-SfiOl4^M, «S*ll#-r&^r4fefcLTtt, 
[0 0 2 3] 

[0 0 2 4] 

Cip/Kip7r 5 y-ge^JLtr^r^XbiS-^ae^t LTfi, $f£ L< ti^-tr 
• y tf—tfSjSB^fr^- V*1rZ>mtttfmfbtL, X t)Ut L< tiCip/Kip^r 

iL<li, Mz. tf Skp2it^ * W £ £ § * 0 
[0 0 2 5] 

*tz, *HSO*ftlC*V'T, Cip/Kip-7r 5 'J -SB* a - K-t*a^O»a(mRNA 

©iE¥)^SRat«K?-««joaiR-M^«ria#-r**ft<>5Rifflffi*ao wittr, cip/Kip? 

[0 0 2 6] 
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_hia-9- >f 9 v y {±cdk4X J4CDK6 * ti- jit **t § z-v-i ? y >-i?$> 19 „ m x. if Pift 

[0 0 2 7] 

SU^HMMt^iS^T, ^BJ{i, ±fBO^^f ^ 1; >a»£^ CDKatfe^&tfCip/Kip? 
[0 0 2 8] 

^©**M8*fc*sv»T, ±15^-9- * U J'SH*^ CDKit^&TOp/Kip? 

S o 

[0 0 2 9] 
[0 0 3 0] 

[0 0 3 1] 

htz%> <bft&/H fcfc K N 1" & o 

[0 0 3 2] 

(1) (a) ^M^y>\ (b) *M * y ^Ifcffte*?—- tf, afctffc (c) Cip/Kip7r5 
y -IfiOl^ iiXlii^lft^S?^^ - K-fSitfc^&tfCip/Kip^r 5 y 

(2) (a) •9"'f*y>\ (b) * y >&&&*1—&> (c) Cip/Kip7 r 5 

(3) (a) 1r>f*y>, (b) iM * U W«te*T---b?nifctm (c) Cip/Kip7 7 5 

(4) ^>f*y>^\ PH?L«©CDK43HiCDK6Sr«tt'ffcL»*'9-'f ^y >T?**±8B (D 75 

m (3) mm<D^m 0 

(5) -*m * y >t\ ? y >d-c**±ib (4) lamo^'feo 

(6) * y >4tefftt*^— * y >mzx*)mmkzti&y-4 * u 

?---t?-C&£±!B (1) (5) IBm^^feo 

(7) "9--f * y >4fcBM£*-x— CDK4X»±CDK6t?*&±IB (6) IB^O^fto 

(8) Cip/Kip7r 5 y -^S^p27 Kipl (l)75M(7)IB«l«5*ifeo 

(9) Cip/Kip7r 5 y-SfiOf^fflSrl5SWr*SW> Cip/Kip7 7 5 'J -®eo#fl|fc 
>0E1-^M^*i-JH : f--C* J_L|B (1) (8) SB«0^fe 0 

(10) Cip/Kip775 'J -Ifi©^ll^iEt^«:tt&HW :xif*^> • ytf-^f 
flM&H^-CfcfcJtlB (9) IflScO^So 
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(11) • V iS-^m^LW^ifi, Cip/Kip"7r 5 U -JSfiKHffrL#*F-#y ^ 
*ST--e&&_hffi (10) §BttO#ft 0 

(12) Cip/Kip77 5 , ;-*e»Ctt'frL#*F-#y **@?-^ Skp2-e& &_tffi (11) |B 

(13) cip/Ki P 7r 5 i)-m&<Dm.3Lzm^-r&mmxi±'?:<DmmmK ci P /Ki P -7r 5 u 

-ieta-Kt* K#* W * s iRNAX tt * *> 9N*#T? * * ( 1 ) #S (12) |B« O 

(14) Cip/Kip7 r 5 U -Sewi4tI*t4tlZli-e^llW> p27 Kipl «fc : ?-t:: 
#Hl& &siRNAXMOi£ * (13) I2«co^ffio 

(15) 7 -r /u * ^ * * - xi± y *° v - a & ffi v> -c 'b jffiini& k itfST- £ * a -r & 1 1 & h £ 
*(i)»s(u)e*o*tta 

(16) ^ * U ^fcfcTXO^'f * 'J ^Itt^t-^il^OS: < fc #fc«^fr 
*/71-)\sif=L- K1-^^H@e^iJ^#Jp-r^ii:^e>^^±IB (1) ftS (15) ©jPfti^C 

(17) (a) *M * V Vjftfc^ (b) iM * U ><8am**~ tfitte^ (c) 

(18) -9--f^U^*«, l«IL«<OCDK4XttCDK6«:»tt'ffcU#*^'f >T**±IB (17) 

ib®o^* 

(19) iM bf&?uko^ * u >d-c**±ib (is) let^^^-o 

(20) ^ * V >«14*:f--*r#\ -9->f * V >D£.fc *) Sttlb^tL&^-f * >J >#c#tt 

*±K (17) #S (19) <DfiStifrmWL<V<? * ~o 

(21) *M ? V CDK4X»4CDK6"T?**±E (20) fBtfcO^^-o 

(22) Cip/Kip7 7 5 V-m&<7>ftmZm.^-f2>®?-tf, Cip/Kip7 7 5 V -Ifi^^S: 
ffi-rf^ffliJfri-SH^-CftiJtlB (17) (21) 0^fL^SB«0^^^-o 

(23) Cip/Kip7r5U-®fiO^!|S:4fi-rf^ffi**-r&H : f-^ • V 

i^@^T^^±f£ (22) iam?>^?-o 

(24) • ij ^-^fflu^HW, Cip/Kip7r 5 V -fifiCtt-frLWaF-^ y * 
*BT-e*&±tE (23) fB«0^*- 0 

(25) Cip/Kip7r5U-Sejcfif^L»SF-^y^^H : f-**, Skp2"C*S±ffi (24) O 

(26) Cip/Kip7r 5 U -Seom^S:Pl#-r*=Km^ Cip/Kip7 r 5 V -S6 a - K 
-t^>iH5^H##fi«J*siRNAT^^ (17) (25)0^*1^13^0^* 

(27) Cip/Kip7 r^'J -iaoi4tfift481^ p27 kipl a{S^K2t1-£##llft& 
siRNA-C*>4 (26) |S«O^**- 0 

(28) *m * u ^a^Rtr^-f * v ^wtt^^-- -tfai^o^a: < t ^kueimt 

*sy±)\s**-Y1r%Mmm*ttW?hZ-lifrh-bZ>±M (17) (27) OftL^i: 

(29) ±IB (17) ftS (28) O^tL^^IB^O^^^-^^-r^lS^M^o 

(30) ±12 (1) Km (16) (Dffi*Lfr\,zWM<0^m-Z. l9#^tL/c^Mo 

(31) ^MJgm*^-rsjSl#0?6jSE^t?*oT^ ±1B (29) IBmoE^m»X{i±IB 
(30) fS*l0^jffij|ffl]fe*, M^O'^jteiWIfl&^PXttfijte^JkLjtaRffcK&^L, 

[0 0 3 3] 

tBiE# 2004-3103401 
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[0 0 3 4] 

###il£#R?. L#& 0 ZtibKii, #fl;if;f. Molecular Cloning : A Laboratory Manual 
~l!3)i£ (Sambrook & Russell, Cold Spring Harbor Laboratory Press, 2001) ; Current 
Protocols in Molecular biology (Ausubel MI, John Wiley & Sons, 1987) ; Methods 
in Enzymology~> V — X (Academic Press) ; PCR Protocols: Methods in Molecular Bi 
ology (Bartlett & StrilingiH, Humana Press, 2003) ; Animal Cell Culture: A Pract 
ical Approach (Masters!!, Oxford University Press, 2000) ; Antiboides : A L 

aboratory Manual (Harlow<b& LaneH, Cold Spring Harbor Laboratory Press, 1987) 

MRV?* v h^iiSigma^t^Aldrichtt, Invitrogen/GIBCOtt, Clontechtt, Stratagenett 
[0 0 3 5] 

[0 0 3 6] 

y>li/W«-7^f->, bn^->L ANP, GATA-4, Nkx2.5, MEF-2c^tf $ W 
[0 0 3 7] 

v^*, «¥^*^tt* 0, >> * ^--eauaiRiD (rt-pcr) ^ a >mm 

v-*- miLtf, $tWii/gi^«-7^f-'A bn^-^I, ANP, GATA-4, N 
kx2.5, MEF-2c) K^£^l£iSB^J{±Ij!fc£n"C& , National Center for Biote 

chnology informations yx (GenBank) W#*-2r*T , -^^-X^i5V^TflJffl 

[0 0 3 8] 
[0 0 3 9] 

^^StLT, Chientf)2f (Chien<b, J. Clin. Invest. 75:1770, 19 
85 ; Meidell£>, Am. J. Physiol. 251:H1076, 1986 ; Tamamori <b. Am. J. Physiol. 275: 
H2036, 1998) &W* 0 
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[0 0 4 0] 

Lxfc<i%mztix^&'?'}x, -*/k t Y^om%n&i&<vB'&&mm (esm) * 
m^mmm (eg» , mAm&mmmm (mapo ^o#t&ttf£m£W&£fc^ 

it&^tLTiS 19 . *M^J±. Iftifc?) #l)x.t£. Manipulating the Mouse Embryo 

I A laboratory manual (Hogan^fl. Cold Spring Harbor Laborayory Press, 1994) ^ 
. Embryonic Stem Cells (TurksenH> Humana Press, 2002) > Wm.W^>^^CM^ (Mat 
sui«b. Cell 70:841, 1992 ; Shamblott b , Proc. Natl. Acad. Sci. USA 95:13726, 1998 
; ^S#l^^6,090,622-^ ; Jiang b. Nature 418:41, 2002 ; SfeiS^Ol/11011-f-) £ 

[0 0 4 1 ] 

z tz N *§&m &- m - 1 a*-e § & mis f± . ±iao 3iMf)f, es»& t mw^w 

-v (teratoma) IM^*^ 5v-?XMt^ofc, ES«K##ltfJ&,M»^lft 
1$|f £ ^ o T & - <h § „ * WJ tttli, ^tmflBJ&^ StMBS £ 5- 7 If V f- 
*jy^<omMX$mLXWbtltzm®& (Sharda & Zahner. H^gS ^02/051980^) * 
, j^«3^J&*a»/43fib^"T?ftfcaLr#?>*Lfef^J|W|& (AbuljadayeK Curr. Med. Res. 0 
pinion 19:355, 2003) > $ "b ^«^#rt^«^S*1"^>#» (.Lib, Nature Med. . 
Advance online publication ) m<DESMMtmWfcn*G1rZ>&fflffi,-t>*mr bftZo 
[0 0 4 2] 

«&fcfi*-*-*#ttra***MfflJft (Bruder^, .^H#^5,736,396^- ; Pittengerib. Sc 
ience 284:143, 1999) ^CMGfflUfe (Makino^. J. Clin. Invest. 103:697, 1999; 
H^Ol/048151-^) . tt»»^S*-r*Spoc*]IS (H»&BI»03/035382^) *«*»f 5>tL« 

o 

[0 0 4 3] 

IBM (hanging drop) tf>#J&*ifc, ^®^#&. tfcfS^ig* 

V-f ^ D ^ 'J if § i t ^ I ^) o &#tofc4Hfc«*3N£K^v*"Ctt. 

BU-^i&^&^it&StLTiS «K H#fc^li> flHx.!^ Embryonic Stem Cells (Turksen 
M, Humana Press, 2002) ###ft^\ (Klug<b N J. Clin. Inves 

t. 98:216, 1996 ; Wobus«b. J. Mol. Cell. Cardiol. 29:1525, 1997 ; Kehat £ . J. Clin 
. Invest. 108:407, 2001 ; Chunhui b > Circ. Res. 91:508, 2002 ; Takahashi b, Circul 
at ion 107:1912, 2003; Fields, #Bflflfr*6. 015, 671^" ; Chunhui b . ^03/06 
95O50 * * £ T? £ £ o 

[0 0 4 4] 

^L^^m, xtt-e-tL^ais&^^T-e 1 ~ 5 0 mmmmmLtzm^mmm 
, r zF&m&m®, a-f tuts l & ^^jfflaa ^v^itwu^ nt » m -tn 

iilSE# 2004-3103401 
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[0 0 4 5] 

oiLT, »9§* **JBJL bu K$ft# L fcDNLS/CWttfc (IW <0 &W?XM 1 R 0^»»Xt 5 # 
HB) 4. if & Z t &-C # * o BP *> > V ^ * U > Dl KNLS * #iJn L fcDlNLSjftfe^X tt CDK4S 

H4iH:iD, ^ ? y >Dl®MtmCDK4M6«fiKji#U f<^^ i§?i!\ 
[0 0 4 6] 

&{±, ±|BDNLS/CDKftt[WI«(D^4^i=f#*^-e*tL«\ *L * PILL'S: V> 0 ft 

[0 0 4 7] 

— #s CDKtLTti, V >K£vXffimkZtl&1><DX$>tll3:&<, CDK40<£. 

[0 0 4 8] 

^7;Vi>'f^'f^«tlS (nucleoprotein) <DNLST?&& (Davy£, Cell 40:667 
, 1985) o *-«5Wi, m.&®iT5.;Wi*0><'St*9'( 0flx.tfSV4O T SlMON 

LSSS^iJ (N-Pro-Pro-Lys-Lys-Lys-Arg-Lys-Val-C ; IB^!]#-t 1 ) 7& ? #tfbtLS (Kalderon 
lb> Nature 311:33, 1984) . #=O0|W\ i£*1£7 5 ^ Bft^lOT 5 y m^rPStT^ 7 
^^-*^oTV>4i''f7 , t, Bipartite* ^ONLSfcPMtLS fc<7>-C&& (Robbinsib 
, Cell 64:615, 1991) 0 *»WO*itJ**v>-Cfflv^NLSttJLaa3ao if *LT»4 & < . ± 

„ is J: tfNLSEyflflt^OTJf- • sfflJS<0^£te*Ofi&j&>$>. SV40 TgUfCWNLSSB?!)^ 
fflWiS-Cafe-So fflxi^ SV40 T$ffi<ONJSBm*'&tT'7?A$. KpEF/myc/nuc^\ Invit 
rogentt^^TfTlK^tLTV^o 
[0 0 4 9] 

#*9§*::i5v>T\ Cip/Kip7r 5 U-SSfcttn — «:oH«#fflJ6H*v»T. ttJai© 

l cipl . p27 Kipl . X0 t p57 klp2 O3ttOfl' : f-**tro Cip/Kip7 r 5 V «^r<^^ 
W ^ U >-CDK^^#> Wx.if-9*>f ^ y >D-CDK4/CDK6. ^ U >A/E-CDK2^^iltg : S: 
fc3&*ftI<btLTv»4 LTSherr & Roberts> Genes Dev. 9:1149, 1995^ 

ffifE#2 004-3103401 
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Cip/KipVr 5 >J-IS<D^^ #Kp27 Kipl f±, -g-W^ll^^^^fetCKi-*^^ 
m*^^Tv^ 0 P 27 Kipl ti, TGF-^*Um^J:^lfflMW*#-lliL/>:«!&^i3V^T, *M 
^ V ^E-CDK2^#ti8r£--f £H^t L-C**J£H5fe£*L (Koff <b> Cell 66:1217, 19 

t),«^^it^>p27 Kipl ^ecoMJ^ti^ GmK&ifz>mmmMw±*m$tirz> (Poiya 

Cell 79*59, 1994 ; Toyoshima & Hunter Cell 78:67, 1994) o MK, B±m(DmJ& 

XV^uH^^W: (Nourse^, Nature 372:570, 1994) 0 p21 c 
ipl ^O f p57 kip2 {±p27 Kipl i: i iQltzMlt. & - t h frK £ ft 

titv^ (Mainprize^ J. Neurooncol.. 51:205, 2001 ; Conquered Trends. Cell Bi 
ol. 13:65, 2003) „ ^-RRjgLfcKfttf'fctttUf JTF, Cip/Kip (7t5'J- 

) iStli, p21 cip \ p27 Kip \ ^Vp57 kip2 ^3^ X D Ifrt L < t±p27 K,pl *&M1r& 

£*L&PiaL£v^\ -eo-MtLT, CipAip^a^S14^JW1"^*^ {i > WxliS 

&s a oat e ^« § *• * + asmM' > &fr=Hk&vo*& * fflJfefl ai- & * # 

[0 0 5 2] 

Atf*^>li^T©|W(E«IIISl*^**K:^F<E , t"*'J«y^^ KT*»K Cip/Kip^r ^ 

-Cplff^tL-CV^ (Pagano^. Science 269:682, 1995 ; Maki & Howley. Mol. Cell Biol 
17-355, 1997 ; Urano<b, J. Biol. Chem. 274:12197, 1999) G BP*.. atf^^-Vffittft 
IP* (El) , a-lf^f-VH-ft-fW* (E2) X^tr^-f-V • U^T— * (E3) 

t:26S^nf7V-AKJ:*)^^o *<Olt#>, Cip/Kip^S <^M^ >'^t : H£-?"- 
h ^-e ism 'M»*BII&rt * W * * * * ° 
'WKJWfit#X-r*«Hli: LTtt, Cip/KipSa^e^^ WfcfcflWfMi L/C wit 

{ f^< > &wm~\mm*?, »a> ^^k> * - tw%z>&, 

> . ij ^WtSia^^n- K^**^fcfflv*;£> Lv> 

o 

'Jjy— KfcLTIi, APC/Cm^^VBCm^-#> SCF^#, MfcttN 
edd4. Ufd4, Rad5, RadlS, Parking, »#<omi t ft^^i, ^fetsf 

SQpGrri^^^^^jg^^^p^LTV^ (Patton£>> Trends Genet. 14:236, 1998 ; Jac 
kson & Eldridge. Mol. Cell 9:923, 2002) . Cin/KipM©** yflSKM^i" *a 
• V2f~ t* fcbTii, SCF skp2 t ^« 

pAipsa^^^^wksiE-t-^ffl*^^^^* 3 -^^^ • *® 

#in$*Si k#ftie»*t"CV*4 (Carranok, Nature Cell Biol. 1:193, 1999 ; Tsvetkov 
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fc, Curr. Biol. 9:66-1, 1999 ; Boras te in £ , J. Biol. Chem. 278:26752, 2003 ; Kamura 
Proc. Natl. Acad. Sci. USA 100:10231, 2003) 0 *<Dt:«>. *»WO*Jfc»c**: <9 
> H^tt*ll&rtfcaK.V**»^fc Lttt, Skp2ga£ a- Ki-*«^T- (JSLT. Skp2itfc 

[0 0 5 4] 

Skp2itfE?-(i. Btfcfch (Zhangib, Cell. 82:915, 1995) , v^* (Nakayama??, EMB 
0 J. 19:2069, 2000; *UlS>> #W2001-224380-f-&flQ , 7 7 • |W|5e 

A7»-^^-^Jc^V*"C5pJ^?ri6-Cafe& (fc bSkp2 : U33761, AY029177 ; v>i/^Skp2 I AFO 
83215, BC003468) „ *<Mt£>, SJI#T*tLtf, Skp2®fST^# ^7 ^r-Xfi 
•^n-7*£|£ftU — tttt4fl^&tt*»¥fc*/Bv»*£fcfcJ: >K Skp2S^*^#- 

[0 0 5 5] 

#S&93tf>£J6fc;fev>-t\ >bmini&Km\-t t LTf±, Skp2sl:{S?-0^& 
£1% Skp2£|WI«, Cip/«ipSaOAif4rf-WllXW f /X»±^<»*fl£3i1-*H : f-«r3- K 
■fzmitt (JSLT, Cip/KipSeo^»1E3i»^fcPf^) ^*fttfttfl§T>rtB-?*So « 
xJ2\ Cip/KipSfi*®« • e#L#5F-**7?^Ifi, XttSkp2<a*RBflfc • ii^TO 
fc#x.^tLTV^WD-40U tf- Mlin^y> -'Jyf-y kT- h £ HfWT 7f 
i*©T5yflfcEBIfc*tLT, 80%JSJL_t. «fc «9 jif t L < (±90XJ£JLtO*^n fc;fi-&F-** 

[0 0 5 6] 

CipAipSfiOJ.tr ^rf->-fkKH#L* < t fe, p27 Kipl ®ai:#M^^^ 

T-&&Nucleoporin50 (Nup50, NPAP60, pl63£»$tL&) (Buergimb. ®tfH#gr^926 
,236-^- Mueller P) S EMB0 J. 19:2168, 2000 ; Smithermank . Mol. Cell. Biol. 20:5631 
, 2000 ; Buergin^, #SiRHfMI56, 265,562-^0 *\ Cop9v^tnv-i«IK^^ 
Jabl/CSN5 (Tomodaib, J. Biol. Chem. 277:2302, 2002) f«$iiTV^o Sfc, p2 
7 Kip M±10fi[O-fe , J ^J»36**U >m<b$tL^> mW&ft h ? > 9 -X*$>Z>QWlt 
*£^U t^CfffL^fil^a-SClt^^tLtV^ (Ishidatb. J. Biol. Chem. 277:1 
4355, 2002 ; Connor Mol. Biol. Cell 14:201, 2003) ^RSaoiOffi-fe U 
*#*tt*CU Lt, KIS (Kinase interacting stathmin) tm^fiX 

&*) (Boehm<b, EMB0 J. 21:3390, 2002) „ iOKIS* =r- K1~2) jt^*^Jffl1"^^i* 

[0 0 5 7] 

±Eoii«3 , ^H^*HSfe-t-^^*<7)$fiii*^0— Wi. ^ * U >S.tfCDKO^*, 
< t t-^t'NLS^^iJPLTtit^t, Hfc. ±ffiCip/Kip®ao^f<Sjtil^ 
Sr. MUCiAL, MS-frSi fc**HRfc Uv»4 0 ffJKIi, Z.fLb<D&&=£ 

t;Vi^$tL^,it^SI Lv^ 0 $?®&7n^-?-<h LTii, SV (Simian virus) 40 
^-f h^^fn>>^;i/^ (Cytomegaro virus ; CMV) . 7^^^M^^^^ (Rou 

s sarcoma virus) ^<D^7 << ;VX \zfc&t& "fu*e- 9 j9-T^f-> • 7°n^-?- 
, EF (elongation factor) la • ^nt- * -^FsWlf tlZo ttz, YV p-T??-> 
■ 7u*-9-l,zCW<Ox.>^>y--RU t Vyr ;3 f £ - *~ a if c7) =tf U A# #P ^ ;V 

ffiiE#2 004-3103401 
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WM^m.fr&hti^'izrv y Y ■ y°v^-?~T?$>2>CAG7u*-?- (Niwa<b, Gene 10 
8:193, 1991) it, $>Z> 0 
[0 0 5 8] 

5 * v >g§j£ (Lee<b. J. Biol. Chem. 267:15876, 1992) ' 5 t'»li^O^ 
I{:l±'^!|fIWl7>^'J >MSfig (cardiac ankyrin repeat protein 
I CARP) — (Cuo?>, Development 126:4223, 1999 ; 

[0 0 5 9] 

#3&9§k*5v>tm\ ±iBCip/Ki P 7 7 ^ y -se^^i^^-r^^^^t^ s^r® 

= - K-*-«jt^O»3R (mRNAW^) Sr«HWi" XttiSRatfirf-MjOflf? 

i-tL(f^ 0 ^Hjtcisv^T, *y ^mmommfctte, ssii©ttRt:^it^^ 

nyf 5? > L * V £W & £ 3&*T § £ 0 
[0 0 6 0] 

*-t*RNA«:3- K-t*DNA^ WDNA^Wtfm?* =*«ENA*fl§v>fcRNA 

^ (RNA interference ; ttT, RNAi) v£«££*l£ 0 RNAifcfi. m&ti&itttffi—Tg 

short/small interfering RNA; siRNAfc&S *l&) SrfUM^* £ t {Z X "9 , m$LW}%dfflB. 
KRNAi *fM?li:ii«f^|:4ofc (Hammonds % Nat. Rev. Genet. 2:110, 2001 : 
Elbashir^ Nature 411-494, 2002) o siRNAfcH-fSilfeSL &O f fc:ffc»ft J HM§ifcfcov> 
"Cii. tt»:<^###lt, MxJ£\ RNA Interference (RNAi): The Nuts & Bolts of siRNA 
Technology (Engelke®, DNA Press, 2004) ^RNA Interference, Editing, and Modi fic 
ation; Methods and Protocols (Gottll, Humana Press, 2004)^^#HSf-5> ^ t&X*£ 

%) o 

[0 0 6 1] 

siRNA{±-j^fi*j # y * ? - vmkmk (pcr) m t tz mtm^-m Kftm-t & - 

t^-C^ -So siRNAOM{±@2^iJ#tt^#1-^» £ fc **&&*IT:*5 & „ Cip/KipSSit^? 1 
K##li&&siRNAii, ^RiS^oa^f-BB^J, # * L < ttBB&a K^^«b300^»OIB^!l 

glifcv***, fe7O%J0Lt. fcpt b< te80%&±, £ & fcjtf * L < }±90%ULt, * 

^^^^^ODNAf'-^^-^^^V^TfUfflnrtlt?* »K MxJf H h u * s 
<7)p27 KiP1 itf5^om^ filf*l7^t^ff :U10906, U10440, D83792t LtT^#^ 

tLTV>-?> (Chalks N Biochem. Biophys. Res. Commun. 319:264, 2004; Ui-Tei£>> Nucl. 
Acids Res. 32:936, 2004: Reynolds??. Nat. Biotechnol. 22:326, 2004) o ^Otztb, 
^*#T*tLjf, p27 KiP1 il^^. Cip/KipSa»^?-tc#*«j*siRNA*^»-'eeffi't- 

miE#2 004-3103401 
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[0 0 6 2] 

±IE<^^-S-efPM$tL/isiRNA{i^ U ^^tt^WlHMtW^ftM"*" * ^ t ^pT^ 
T~&&7^\ ^<7)%ia»^^#»F^^<7)M^'b> mmM^9 9 -izm.^A-tz^.X 

^ L tz & <D X& fi (f <W £ £ ft * L * 4Sv*RNA4>5£E CIL fcPol . III "7* a * - * 

CiftH^i fc*niril4tKNA , /n-t-^-©'ttffl tjffS Lv> 0 .Iftib ©^n^- * - £ 
5FIJfflnrtl^siRNAflSffi^^ Ambion?±^Invitrogen£L TAKARA BlOtt. iGENEtt^ 

[0 0 6 3] 

ffloXfg-?r*l9, MxJiV ^ v f A ^ ^ ffl v> /; h 7 > ^ 7 x ^ a >&^> 

[0 0 6 4] 

^-OVT,^ 9- t LT(t Tf^^^f^^, TtV (AAV) . V b n <7 

A V9i/=-T*7 4 ;v*. -7 h V #y 9*t>4 SV40£ft3t 

*-^>AAV^? 9-, XH v>^«7-f ^-fc-MI-S £ t iz i -^tr. 

MV^**-. uy?"yj)i'X'<9 9-^£&m:fc : ¥-<DmXte, PifLit>^o«tCitfS?- 

xztitz&fc?i*-m&>fc'mu^)vi l zmm.'f&o 7fV7^;^©M, dm^e 

J&7V x.\s^-AtLXtt*Z2> 0 *<Dm^ T?J*j4*y<9 9- 

z&m LtzWi&Kte. ^mk^m±mmr9 ^ ^m.^tivtzw^^>9^ ^z^-r^m 

[0 0 6 5] 

3mmXttJ:MW*m^t L?zmM.mz-Zm^ttfe (Miyake^ Proc. Natl. Acad. S 
ci. USA 93:1320, 1996) ^\ ffi#&in vitro7^<^- v a >iZ ili^S (Mizuguchi £ > 
Hum. GeneTher. 9:2577, 1998) £ «t «5 i§fi-f£ £ So 77 ? y7^;^l»l 

DNA-^y ^^^-rSDNA^-f ;V^.O— ot:^^, ftfc.&<$F2S£*iTV*£tf>te\ tFWf 
y-7>f ;V7>519 fc2MT»&3 0 Cl^e>^^MTrV ^^^^^El^tJ^SSfe^-OTC^^ 
^f^itCJ: ^fl^^v^-f^T!.^^ ^-^It^ui:^!, -7-f 
^$K^#&f£JB W^-tfc<U ^kb^i-^DNA=£r#A-rSC: ttfvSmtft&o 
«i7f^ "7-f 3£^il^jH^T*&&El»f5^£Xv*Tv>&;^\ #AL7t»fe 

[0 0 6 6] 

7f y 'j^f ^ -S^7 ^ - &mzft$k& J ?i%fBfefcm 

LT, Ht^tf ti ^ - ^ ^* i ^ o ^Jx.tf> Gene Therapy Pro to 

cols: Methods in Molecular Medicine (Robbins®. Humana Press> 1997) . Gene Trans 

tHSE#2 004-3103401 
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fer in Cardiovascular System: Experimental Approaches & Therapeutic Implications 
(MarchSlk Kluwer Academic Publishers^ 1997) > Adenoviral Vectors for Gene Ther 
apy (Curiel & DouglasH, Academic Press> 2002) i 4 «> 7 

j^fr/^TfrlELTV^ Adenovirus Expression Vector Kit (#6170) if, 3£3&9J©$lifc£ 
fljfflnrtgt?ab v> *%W%bi)*%®iK$u%jm*W£\^X^h (Nakayama<b, EMB0 J. 19:2 

069, 2000 ; nmnibltrXWL 1 'R.xmmwxtk 5 #hs) o 

[0 0 6 7] 

*SM!CiJV>Ttt, * V y&itttCW&fc=?, HK> ±JBCip/Kipgao5fr#fiyi 

t^o fcusfcoae? £ *m $ a »<a\ c ti h <o 2 l < a 3 toi^ * , 

TjS*?^:^'?^^!^ tfUxJflO'-lO 13 pfu/mL, fif £ L < iilO 9 ~10 12 pfu/mL<7)^ 
f ;V*«M&fflV^ iMiffll&Ofc'&fcte, IBJfeSfcUSF* L<»±100«ejft (moi = 100 
) CiiU±ti^$^5it^li Lv^o >*>f ^ioSfljfc (2jMJ^) Ji, 

79 ~ * • T y -fe-f \z X v fcfr-S £ t tfx # So 
[0 0 6 8] 

*§&m<Dm<omut lt, ( 1 ) *m ? u >«^f, ( 2 ) cdehs^ ( 3 ) cip/Ki P 
mmfo) (own-it* 1 oxti^afe^ftfc t> k> ^SEat^i&aos**^ iw<ofiuB 

M-f -Mfc^fcU Cip/KipSB<a^«£ffcJB*S^Mt£-«K J&VMiCip/Kipgfi^jg^lfi 

w k %.msm %mM*wT*? «^<f k m mt&m eps^, m 

JBrtftW, iS&S-^ &T&lt, 3EKJ4^j|UlfcrtoE»ttA^Oi9:#^**rfflv>*£fc36« 
[0 0 6 9] 

JEW* L< i4T^/?^;v*^*-XfiMV^*-£^t^ Aitt^m 

mmm®.j&mi)m&2ti2>o -^WMEiftttit 

^ojfiit^ lE^ffl^ttJE, i£3K£[<bffi£* 'kttifc, i 
[0 0 7 0] 

■tfgaiBW&f) > (fll&tiN EDTA&J?) , £ Tf/'X \±*:<D^<D 8jM b&trZb 

as, JH*o¥f»^ ffiSlU mtk. JkV 

&^m&%¥<o&ftfcmtxM&mmLxm^&&m&&&^ —&mzn, Mini 

tz*) (±*^^DNAfifc LT1.0 ,ug/kg~1.0 g/kspgft<0«£H*?* »K SftLOilO^g 
Ag~100 mgAgS^^fBH^^^o X> 7f/ •> * -^<D? A JPX^? ? - * 

;v^^s*r-fi<j^ffiti, 0* l < f±io 7 ~io 13 P fu/mu 3Efc»*u<»* 

10 9 ~10 12 pfu/mL-C&S ii^St Lv> 0 
[0 0 7 1] 
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v ,t^v> l>7^7x^y 3 >®m*9k*JL-e § i nlfg'tt^ab S 0 V *° V - A ^JMfctfiJ t L 
Tfi, N-[2,3-(dioleyloxy)propyl]-N,N,N-trimethylammonium chloride (DOHA) ^diol 
eoylphosphatidylethanolamine (DOPE) £ t° £^tr#- < <Dm L v>J3|®MJ^^I^ *U ;j§ 
^^«I*ffl^/^7>^7x^->3>'^i$^tv^ (Banerjee. J. Biomater. A 
ppl. 16:3, 2001 ; Maurerk. Expert Opin. Biol. Ther. 1:923, 2001) 0 ttz^ B^lfiL 

MAtt'W fr* (hvj ; ty^^i t>4 jv*) fe^^Sifc^^li-^v^n-^^^FOgii!^- 

^J&H^-OV* V #V-A*lv>fc*ft, V**>U)*HVJ-U#V — Affi (Yonemitsu^ Int 
. J. Oncol. 12:1277, 1998 ; Kaneda h , Mol. Med. Today 5:298, 1999) tt^t?*5 0 
[0 0 7 2 ] 

T?£lt# £ ffl v^ritS^M £ 3? > * x - r- /u * /B v> fc^jfiLtf 69:^12; 

^£ffiWj^-!ft^t^*£^ S«5WC&fcn?* >9 , ##tiilt, #flxi£> Gene T 
ransfer in Cardiovascular System: Experimental Approaches & Therapeutic Implicat 
ions (MarchH. Kluwer Academic Publishers, 1997) ^ Vascular Surgery %SW (Rut 
herford. W.B. Saunders, 2000) , Textbook of Interventional Cardiology (Top 
ol H, W.B. Saunders, 2002) m<OJ&m*mf %> - ± **t? £ & o _tfeo2r&£llife 
-f^>7tfet'fflv-»-2) — x;Vii> Boston Scientif ictt-^ Edwards Lifesciences Corporat 

[0 0 7 3] 
[0 0 7 4] 

U-f&'ft&ifiWfhtL&o Mz-l£, Fields J: ir#PM)f3te#fcM\ «IUV>I^n 
^-^-OMAnF*?**^ (G418) #143tfc^£f&^L#&itfe^#-fey 1* ^ 

'>Vtfij|fi?t*aifc^*, G418£«L7^ifc4^£#L#&m£*tgU 

J: 0 G4181»14« traSO § titzMJ&l*, 99%&±<Dfe&"?'btiimi&"C$> & - t 
(^HI#fpll6 ) 015,671-^- ; J. Clin. Invest. 98:216, 1996) o 

[0 0 7 5] 
[0 0 7 6] 
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k> mitt, *j4)\s7s^ mm. «jg*$u wukyjt&mtiLteZii'mifhti&o 

[0 0 7 7] 

ai»«:JBlfi**K:a:* «£ 9 fc^*^- hKJMU ^v^m-e^-T^ 

* *M& W * * * - * ^ 7^^y > VOfim & %|R tL/:»Iv^^v> 
o ii^ fc-XAfcfUffl y Mi> Sigmafr^Clonetechtt. Promegatt^, #-<0^ 

[0 0 7 8] 
[0 0 7 9] 

iL-cffiviik^-eSio 'MttfefcfcLTWU Ajfott'tafeft, ? oifiLl£W 

, &£V^ii|i/g& L < It&mO'bffifflBi'- h (Shimizu^> Circ. Res. 90:e40, 2002) 
[0 0 8 0] 

^fcfflV^M.Wefcfr&K <t (Murry£>, Cold Spring Harb. Symp. Qua 

nt. Biol. 67:519, 2002 ; Menasche> Ann. Thorac. Surg. 75:S20, 2003 ; Dowel 1 h > Car 
diovasc. Res. 58:336, 2003) tfm?b*lZ>i>\ #££*L£|£5t L&V>„ ^(DWi&Jj&iZ 

fcj&*fRft3*LTV»S (Menasche> Ann. Thorac. Surg. 75:S20, 2003 ; Re 
ffelmanne>> Heart Fail. Rev. 8:201, 2003) 0 ES*fflJM5fcO<k3£Mfi. fl&JB'fcKfi 
M<D>bffimifo£ %t»bX£ <H/;fS*lLTV^ (Maltsev^ Mech. Dev. 44:41, 199 
3; Circ. Res. 75:233, 1994) 0 ttz. *R^ES*fflJ!&ft*0^jffiWJ3&*«'l^MK^ttL 

fc*>WK£*LTV»a (Klugfc, J. Clin. Invest. 98:216, 1996) 0 *<Dtztb, 'bflftHflg 

[0 0 8 1] 
[0 0 8 2] 
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CDK4«{5^ tffry^tiV (NLS) £ n - K1" &il*ge?!l£ftU[] «f ? U >D1 (D 

1NLS) iffc^-, XfiSkp2atfe^- : lr-^tfT7 :y y MiTf / ->-f ;V 

Mt 4 ^* y h (Adenovirus Expression Vector Kit ; * * :*) £fflv^Tf£l!i L£ 0 

[0 0 8 3] 

IP *> , CDK4«te^ ^c^tsTTJ y 4 )^7,^9 ^ Ad-CDK4<7)J^^-, 7 s 7 X 5 KpCMV-CD 
K4 (Sander van den Heuvel1#± [Massachusetts General Hospital Cancer Center ; * 
HD <fc *)\^- ; van den Heuveie>, Science 262:2050, 1993) OamHI-e-KJ®rt"& £ IZ 
i I9-^*CDK4 cDNA©m-£MMU ^?>;»£T4 DNA %° V ^ v -•b'^ffii/^T^fi-fb L?t 
±»M7rV^^^im7 h «<fTj-<D7"n l<3-jK;fv\ KpAxC 
Awt<7)SwaIg|$&K#AL-t3* 5 KpAd-CDK4^{« LTto i^T £ rr * 3- Kfc, th7 

t£fc: M&^^Mfi^<7)293»^h7>^-7i^ <> a yi^t&Ztlz 
£ >K «x.TtV 'y-'f;!^ Ad-CDK4^f«L^ 0 
[0 0 8 4] 

DlNLS«CT£#tf ^7^ 5 Kti, pRSV-cyclinDl (Matsushime<b > Cell 65:701, 1991 
) fi^cov**^ ^ v >di cDNAHifm-^ pEF/myc/nuc (Invitrogen) ft^ONLS^M 
LTS^LfCo SPt>, KpEF/myc/nuc^tUI?a^*NcoI^tfXhoIT*-ga»f LTNLSIS^iJ 

: lr#tf^-<7)DNA®fit : £:PML7 , io ^77*^ KpRSV-cycl inDl ^©JPl^*NcoIT^ 

-9-^>; ymmi\*^tfm-<DDNAWrft*mwkvtz 0 ii:, -z^s F P Rsv-cyc 

HnDlSriMi: LT^T^ 2 tt«<^ ^7 v^TPCR^fV^ ^ V >D1 cDNAOC 
[0 0 8 5] 

5'-7°y -i -7- : 5' -ACCCTCCATGGTAGCTGCTGGGA 3' (IB^ll*-^ 2 ) 
3' -7 - : 5' -TGATCTCGAGGTCGATGTCCACATCTCGCACGT-3' (IB^iJ#^- 3 ) 

[0 0 8 6] 

c\fih<D 3 MM (DWkWiFr % T4 DNA V 7?--b? Zm^XMIfe U ^ ^^^r-T ^ V >D1 cDN 
AOC»fHcSV40 Large yfcm.&^<DmWii *s ? 1~ )V (NLS) "kMML-X 3 03— Y-f2> 
M.&W.m*^-t2>-?7* 5 K£4*ISL£o -©^7^5 K^^tUPl^PmaCI25.i^SmaI-e 
^JijaiL^DNAif^*, ±ISt|W|#^=/^5 KpAxCAwt?>SwaIg|H£KJf AU i^a*^ K 

(pAd-DiNLs) t mmmm^kmm^DM-TPc^293mm^ f 7 ^7x^y 3 >Lt, mm 

Z-Trs V 4 frX^ Ad-DlNLS£f£§£L£ 0 
[0 0 8 7] 

Skp2&^-tf7TV ?4 *-Ad-Skp2Ji, v-7*Skp2 cDNA*^ii#M Lt^ 0 

*Skp2 cDNAU:, GenBankH^if $tLTV^T7^C0EST (expressed sequence tag) 
-> (Accession No. AA511897) *7"n-7*tLt > T <? *J$JJ&cDNA9 -i fy V - (Stra 
tagene) frb^MLtz (*ULl<b. #M2001-224380-^HJ^#) 0 IP*>. ±iSESTi7 n - 
<b-t& T 3 2 P«-7°n - f ZftU L> cDNA7 ^7'J- £^cf£®J L V 7° >; * 

7 4 fr?-tmm7i=i-7*ZMffiWi.tpT~68X;^ 24Wm^^ 7>V yjXLtz^ 0. 1SKOSDS 
Z^i-&mffim*m^X68X:x-m&LK 0 #£^*:M:*n->£pBluescript SK (St 
ratagene) y-yX 5 V\Z*)r7*? >J -e^^IB^JO^^^f o fc 0 i(? 
#KLT&5££tt*:-7*;*.Skp2 cDNA^^SB^iJ^. GenBank^^H^-e*,^ (Accessio 
n No. AF083215) (Nakayamak, EMB0 J. 19:2069, 2000 ; ^\Mh, #H§ 2001-224380^- m 
mm) o ±IBv7^Skp2 cdMZmMbLX, &T<D2mm<D7°7 4 v- Srfflv^TPCR^Hf 

N^^tCFlag^ ^Sn^iJ (N-Asp-Tyr-Lys-Asp-Asp-Asp-Asp-Lys-C ; @B?!]#-§- 4 ) 
fc •? V * Skp2 cDNAKfM- ZmmLtz^ pcDNA-3^ ^ ^ - (Invi trogen) <^XhoIlf(5fi KftX 
L , pcDNA3-Fl ag-Skp2^ 9 9 - * ftM L tz 0 
[0 0 8 8] 

5'-7 P 9^'V- : 5 ' -ATACTCGAGGCCACCATGGACTACAAGGACGACGATGACAAGCATAGGAAGCACCTTCAG 
GAGATT-3' (W.m^ 5 ) 
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3* -7° 7 4 v - I 5' -ATACTCGAGTCATAGACAACTGGGCTTTTGCAG-3 ' (BB?!)## 6 ) 
[0 0 8 9] 

#K PC DNA3-Flag-Skp2^ * - fcXhoITSDWr LT#fcSkp2 cDNASr^trWfM-*. ±Efc 
|W]#K3* 5 KpAxCAwtOSwalSB&KJPAU iO^^U*^ th7f/^'f^5l© 
ADNAfcS3M-*MI£#3R&3fc*DNA-TPC - 5 F 3 > 7* V y * X) t 

7^;VX. Ad-Skp2tr^SSL^o 
[0 0 9 0] 

±M<D^-mx^ULtzZm<Dm3:Z-T T S 7-OVX (Ad-CDK4, Ad-DINLS, R l>*Ad-Skp2 
) t±, CAG7n^-?- (CMV^>^^>-9--, h U 0-T * > ■ 7°n^- ? 7->r3r/?- 

o -c is o „ m\Mm <Dmun x-&$m - t **nrtre * & 0 

[0 0 9 1] 

5ffi©3.x$ K (pAd-CDK4 % pAd-DlNLS^.0 f pAd-Skp2) #4^g=Sr. ±lB?i.^x. 7rV 7 -f 
frAftm*? Y K^tt^flMM^S^DNA-TPC 2.5// 1 U ^ti-Wt*^-* ? 

(E#60mm) L7c293lfflJ&&~> FuGENE™ 6 Transfect ion Reagent (Roche) 

v>fcV *°7i* va >m~£ *9 F7^7x^->3 >=Ht ofco 10, M£f!)#*U II 
JKL^MM^ -ett-TtL3^-r>3- h Ltzigm^l'- V (967^V) fc»£ifi: 

K^mLtz^^-^mz^m^m^&d^mm^^-yizmLx, <&&f&n*6Mm vml 

> jft^«-* (5000 rpm, 5 frm) Ltz±m*. J frXWLt LXSOVXiRft 

Ltzo i^l^^^f^XtlO^l^, (247^) 
*Lfc293*llll&fc«*S*> 3-4 B&Kjfflll&aqfcafcLfc ? zc)\,<Di&mWiZ&Mtlbl~$i,M 
fa-7Tf LT, <<MtIIJ»£ 6 ®ili<9iIU &bfrm (5000 rpm, 5 ^IW) LTEURL 
fc±»*> 2^7^ LT-SOr-C^L/Co i^2^7-f 15// l£> 3-7 

-r/n-M £)&KJ3 75X3 (25 cm 2 ) £*£*L £293M K«ife * 3~4 Ht 
K MB J&t&*5EM £ ffj ttV fa-7*H#LT, &£[ lift? S li^Sf 
Iy^-?-tf«l*U9'f^S:ii*tfc. $8t'WMi (3000 rpm, 103*181, 4*C) 
LTElJfcLfc±it*. 3^7^;^tt L-C-80'CT"^L7to i O 3 <fc7 <-f ;VX&50// 1 
fc, 37-^3-H^tffl77Xn (75cm 2 ) fci£*Lfc2931fflll&£«R*jS^ 3 
-4 B^^iHia^^b^7^^0^*^^«KJ^M^^^-7 > ^St-C, £ 
fcliStlV-^-^-t#LT7'f £5181 3t'fr3Mi (3000 rpm, 10^ 

, 4"C) LTHJiRL/cJivi*, 4 #:7 W fr^fct LT-80 < C-C^# Lfco :©4^'f^ 
^]blli> 293»lfl&£JBv>T7?-* • T y -fe>f «t «9 *5£Lfc fc £ vvfftfcHrKl 
0 9 ~10 11 pfu/mL<7)fEHl*I-e*o^o 4*3, *0B^tw^v>T, fflli&Sfc «9 £J6*jS* *£. 
7^f ^XJK^Ukt, iy.T> BPk&AB. (multiplicity of infection ; moi) &o 
BP*>, l^(DmBKim<^>^ ^ ^^t^B'^^z^^, moi = lt^-fo 
[0 0 9 2] 

mmm 2 : dnls/cdk^s l ^^«5«iifl& ^ * *t * p27 k 1 p 1 m&w.<vwm) 

4t2~40|©7^ (Sprague-Dawley^) ^>«5«BJ6*^«I a - 

^@B^C.^g|tC«toT^g5*iaJEli55-*|flIWL^ (Tamamoriib, Am. J. Physiol. 275:H203 
6, 1998) o i«5i d ^L-C#^tL7t,«W95%mJiii, T • T?^>&1£* 

5%4^>&Jfil» (FBS ; Flow Laboratories) Sr^iP L/c-f - ^>Hft/.M&tt (Flow Laborato 
ries) HjB»lfelcJ&«ffl7 ir -f y->ilCfi|ffiL, «*^-f >4ra^-^*. 37t:x*24B#^ 

, Hife^ 1 T^mL^a^x.7-f;VXAd-DlNLS (moi = 10-100) S.t^Ad-CDK4 (moi = 
100) *»»K*iniL, 48B#^^*Lfc 0 J^T> jS.*tftiLf W^XAd-DlNLS3tO f Ad-CDK4 
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6*5 «fc tm)K4Sa £3§3i$« - ^ D1NLS+CDK4#J$U X^DlNLS+CDK^SiiP?^- 

[0 0 9 3] 

i-r, DmLSRx>xdum^^mxLtz^mmm^^^ P 27 Kipl ®a^3£3i£. 

(Western) fu y >fti:T««tLfc, Ad-D1NLS25. <^Ad-CDK4 ^ >f £ h 7 "7 
^ ~> 3 VL/cMti, tK^L^PBS (Phosphate buffered saline) T^^L^r^ -fe;V 

gftffrLfcfk 1.5 mL^x-^y KjV7fi-/«L, M^5^#h:C07X^ L/cB 
uffer A (10 mM HEPES (pH7.9) , 1.5 mM MgCh, 10 mM KC1, 0.5 mM DTT) *1)Vz.xm$ 
Ltz'ik, 7X±^T10^f^#® L£ 0 ^NONIDET P -40 ^SH-itSO.2%^^^, J: ? Kin*. 
t^L/ct, 5t>^7X±^T»©L^o Mfcat'C.^* (5,0000^. 5t>^0) LT#/iTt 

^#gCDBuffer C (20 mM HEPES (pH7.9) , 25% glycerol, 0.42 M NaCl, 1.5 mM 
MgCh, 0.2 mM EDTA) *Unx.T«#U *_tfc"C30fl-WMLfclk (15,000 
rpm, 10#H) LT_t«f*II]JKU *SfljffliLT«ILfc, ±|BBuffer A&tfB 

uffer CtCii, V>1* tlk'&Jlieftr^ 1 mM DTT, 1 mM PMSF, l//g/ml aprotinin, l^g/ml 
leupeptin, l^g/ml pepstatin (\/*T*L Sigma) fcittLfco 
[0 0 9 4] 

IMttLfcUL SDS-PAGEffl^>H--C*$catttL. -bn^^n-^KfU fp^^^y 
7* D HPM»f*ff ofco B0*>> LTtft^M * V >Dl#b# (Oncogene Science ; A 

b-3) 3U±£Lp27 Kipl #L# (Santa Cruz ; sc-528) 2#ttfat LThorsera 

dish^;V*^v^-^f&^^Ig*fc'ft : (Amersham LifeScience ; NA931) XiiirL^^ 
^Igjfrffc (Amersham LifeScience ; NA934) t%.B2*t, m®.t&&Ltzfjifefr=F<Dftfc 
ftft^fe*** f ^ (Amersham Life Science i RPN2109) £fflV>T^ffiLfco 
[0 0 9 5] 

8**Hl^t. M<OfR£- (Nakayama<b. EMB0 J. 19:2069, 2000 ; tmoifcWvfc 

m i r TrmwpXM. 5 #rb) t mm, dinls& o f cDK4«^ * ^mmm hzy?**?*-* 
-> 3 vi-s 'MK«u»»rt<0iM * u >DissRw f cDK4seo3&m***« * % - ***** 
Bt*fc. p27 Kipl sa^?a(i> t >f ^ y vDiseoftai^s* * © 
> 3&<aH***L*:o mmmfo (ref52») -ea, «m ^v^Di»eo»a**ii 

t> L6p27 Kipl ^^«i±M^b, W»BIC^V»-C, DlNLS+CDK4»!liftTH*»ta 
[0 0 9 6] 

3 1 § ft § > p27 Ki pl gfi <D<t^ttft fcfc iftStV C*©»*E*tt##rfeftfc W 
^Tto JtBO^tfcfcRMtU Ad-DlNLS&tfAd-CDK4^;V* (moi = 100) «:1>7^7i^ 
->3 >L£^*fflJfe£. ^XlSifeO48l*WllfeC70%i^>'->l'-Cias£b^o #Sfc*tp2 
7 Kipl ift# m±) (1:1000**0 OTt^a^T • T*^#G# (DAK0 ; M0874) (1: 
100**0 *Kt&3*;fclk Alexa Fluor™ MWlfitfe (Alexa-488*3 i^Alexa-568 ; Molecu 
lar Probes) (fc* £1:200**0 Srffiv^TJfefeLfco fflfl&«tt4\6-diamidino-2- 
phenylindole (DAPI) (l.^g/mL) TJfefeLfco - ©St#«fe*K * **rfete* 

, S£3fe5Hm« (l/-fl»-^*^->^*^jftC^ ^-^tA ; ZEISStt LSM510) TUT 

[0 0 9 7] 

-Cf±, P 27 Kipl ^ilti^rt^^^^^^ -e-Ofimi±-?-ttl5^< ftfr-ofza — DIN 
LS&c^4«fST-£SA. ^S*fc'M&«Jft-*tt, p27 Kipl ©SftV*»5l4 & tffc**!** 
a*q»B**L^„ Hl&tfB^OSr**^ DlNLS&lTCm4itfc^*'k#*Wll&'?3& 

9, ^m^i^-em^^3tfi : *miJt-^p27 K,pl ge^« 

tt, L-C. DlNLS+CDK4fU^^ i 0M»$tL7t^m^^ ■ ^ 

ffifE# 2004-3103401 



#112 0 0 4 -2 4 6 5 3 3 ^-v : 21/ 



• [0 0 9 8] 

%.bZ, DlNLS+CDK4*0i!c^J:^>p27 Kipl ^l:<7>iijbn^ ^¥ V^VCfjilJ^P $ fix 
if ofrfc-D^xm^Ztztb, J*fy (Northern) 7*n ? VM^f^f otztf, ^Wk^SLXf 
KiWt*iB«) £ <0*ffllfe K*V>T^ D1NLS& O f CDK4stfST-<05^f OUStt > p27 K 1 p 1 mR 

7*Df7V-i^j||i:J: OI&aSfiJt^ftll^ttTV^C. <btLTV>£ (Carrano 

Nature Cell Biol. 1:193, 1999 ; Tsvetkov^ Curr. Biol. 9:661, 1999) o -tCC 
, 'bffiMJfo K*s v> T P 27 K 1 p 1 Saofffli)J»^n fTV-A J: 9 W«f £ *LT v» 

HM£*LifcfL Ad-DlNLS&tfAd-CDM (moi = 100) fcJ&tfjfc^flD LT48R#F^i£« Lfco — 
BUOif-Ctt. 'ttt«HfttJtflL»inJft)R«IT^48l*BIJ&*L/i|fe, 10X*OFBSti&*t-^ 
inb-C24B#F^^*Lfc 0 *<fll&, |WjB#^7°n-rTV-A|li.»jT^&7^ ^ yXf^ (20 
^ M) (Santa Cruz) * * Jni" * » i: » Jp L 4 V>» * K *t , £ & if £ p27 K 1 p 1 £ 

[0 0 9 9] 

*Ott*. D1NLS+CDK4#9*P-C{i. Hi RI«U p27 Kipl SS^^»oW^±i]E)P^ 
HS-C^fe (13) c — FBS*iJ^T*{i, P 27 Kipl c7)^*(iM^L7to 'Wttffll&T? H\ 
»9!*fc«)J0LT»W*ft»**e>, FBSJW»tfc: J: U * V >Dlge&0 f (m4£SO5&Stf t i|fiJn 

j3tt*p27 Kipl ^efi<7)ii*nfi, im * >mm&RTf/xi±cmm&<D&mmftmmz 

*«§*jJmWLrt:»£\ FBS&SS^ DlNLS+CDK4M^C0t*<7)W^^v^-C^p2 

P 27 K ipl ^s **mir 6<j izfrm $ *ir v> a #\ dinls+ cdk4*q.ss£-c it ^ (omz § -t>mm 

[0 10 0] 

^M^^^^p27 Kipl SfiK<7)J-tr^^><bfg^^ft-r'S^i6. in vitr 

(Nakayamaib. EMBO J. 19:2069, 2000; 'flU^ #^2OOl-22438O-^0Jffl# ; Hara£>> J. 
Biol. Chem. 276:48937, 2001 ; Ishida<b> J. Biol. Chem. 277:14355, 2002) ICfBffcL 

ttmzmcx^&o t-r, ±m<oumzxm^vtz^mmm^. ^mm^mTX2m 

rifiL/;t, Ad-DlNLS&tFAd-CDM (moi = 100) *r«tt£ftttn LT48I^M^# Ltz a - 

zwwxit, ssaM$nm^mrx-i8mmmmLtz^ io%fi«oFBs^^^«LT24Bt 

WJgfcLfco *tz, ttmtLX, 10%FBSv^n^4>^#L^REF52«^fflV^- o Ctl 

mZ&XtZo nhttfzitmz, 0.5% NONIDET P-40£«lL*:2te4OBuffer C Oft®.) * 
mx.XMWL, *±Kt30*IHI»tLfc^ I$Wfeitffo/; 0 jft^^ltt 
(15,000 rpnu 20#IBJ) LT0JRLfe±»*, Ltf fflL/: 0 

[0 10 1] 

jLif+f-WLRt&^afeRfc L-cfflv^u 3>if^> b P 27 Kipl Mfi(i. w*mikm&L 

SfcOMfflffi^/ (reticulocyte lysate) *JHv*fcin vitrolHff^fc * flflsKLfco BP*> 
x TfTlK^in vitrofe^ • SfllR^ ? I s (TnT coupled Reticulocyte Lasate System ; Promeg 
a) ^ynhn-;H:tVs Flag^^WJ^#SnL/iv^^p27 Kipl cDNAfc 

»Jfii:L"C\ in vitroSg^&UHwjilR&fro *:<> t^jfcteLTffcSStLfcV =* VM^-V h 
p27 Kipl Mat#«ffttB-9-^y;V (Sfifit LT20~40^g) 4r, -v^-XElga (50 jug 
/mL) > v<>*E2/Ubc5£6 (100 ^g/mL) - GST-Ub®6 (4 mg/mL) (v»-f *L&Calbioche 
m) t&K, ftjR-MlOAiLORJSft (4 mM Tris-HCl (pH7. 5) , 6 mM NaCl, 5 mM MgCb, 0 
.1 mM DTT, 0.1 mg/mL * V7f 10 mM U7f >, 1.5 mM AT 
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P) fclWRU 26"C, 30*MRfi?S*fe o SDS-PAGEffi^WCT 

^ l#&f&t Lxmiadfcft (Sigma ; F-3165) Xlt$iGSffi& (Santa Cruz ; sc-138) ( 
i:4Kl:1000*«0 «rRJSS*/;ft, 2^tfrfc LThorseradish^;w^-^->^--lf^^ 
v^^lg (|WI_h) (i:i000#«O fcBOSS*, Jft#fc*t*Lfc^^©#qfc*ft3fc»# 

[0 10 2] 

#&**E14 fc^-*- 0 *"f, ^3>fo-;i/tU, iiJS^O (FBSTOTO) «Ufi& 
«&^aMffit/£#3^Tp27 Kipl M£<ain vi tro^ if ^WbRjfc (0* 
, REF) Xli, V 3>tf^> hp27 Kipl MatC#i)n$tt/cFlag^-7 P ^ K*®Jft1-S#fctf: (0 
*K IB : Flag) , ftVK 'Jn^et^h - J. kfdr-f- >lf fctfinS ftfcGSTSG 
3#M#L# (0+, IB: GST) ^V^ittilJ, AfcT^Wfc*? tt7tp27 Kipl ^e<7) 
* EH fctfcfclj * £ # £ tz o L^U FBST?JM*L3t:^jHfJttll&*»fcP«L^«IJS 
»ffifc*fflv>7fc»^±. p27 Kipl gmc#LTSS^tf*^WtL*e*ibai% D1NLS& 
y f CDK4jtfe^^r ^7^7x^73 > Lfc'Wffiiffllfe-TNi, r < lSvva.tr Wbp27 Kipl 
gfitfV?:-' KL*»lfttB-C*4*ofco H3 2HO f |g4©^i-«r*^P,, DlNLS+CDK4$iJ$cT 

ynrTV-A^M: 19 &c< < 4oO>i^ p27 Kipl ^fi^|*i^^ai-^ i «h 
[0 10 3] 

c^j&fli 3 : skp2^t mm &mm& k mmL?zj?27 Kipi m&<D 

-fttt & iM»tt<^aB Jfe K £ V* X , P 27 K 1 p 1 S 6 (iF-boxg a-e*^Skp2=Sr^tfJ.tr^^> 
y#-4f, SCF"* 2 J: ft Zti, fvTTV-AjffiZtLZZttfto 

btlX^Z (Carrano?>, Nature Cell Biol. 1:193, 1999 ; Tsvetkovfb. Curr. Biol. 9: 
661, 1999) o f^T, >bffimj&lZ&WZSkp2&&<Df&m**x.Xf>7'X3yhmzX.t) 

&m vfzo 'kffimmvfflm, A(1-dinls^ tFAd-cDK4 <d 1-7^x71^73 >^ ^msn 

±i&O^Skp2gL#:*fflv>^ 0 
[0 10 4] 

ffiM*m5 ^-r a ^> yu-frmmtLxm^tzmm&mm, (ref52ihji&) xi*^ ±t 

5fi*'BS > tFBS*0afc3tWT)lNLS+CDK4#!l«:tw X »K Skp2^603£3iJiig L < JuM Ltz 0 LfrL 

>xy^?i/ 3 > Ltz'kffimikxit, r < «*oskp2se L^tB-r-s 

:©8#*5>, ^mmmxaskp2(D^mmm^m^h^^tzt6, dinls+cdtojs&k 
£*)wmL ^ P 27 K 1 p 1 m e imm ztix\,>z mm&m z.btitz 0 

[0 10 5] 

-5- - t\ D1NLS& tfCDMfltfe^ ^7>X7x^y 3 >L fc'Mffi*WI& fc , H KSkp2*fc 

p27 K,pl se<7)^^^f?-^f^^p^^o ^«5«eji&»c, niwit-i 

«LfcAd-DlNLS (moi = 100) > Ad-CDK4 (moi = 100) & l>*Ad-Skp2 (moi = 50> 100) * 
h7>X7x^y 3 H, 48R$ITO*L7tm, -y-W^UVDl, Skp2^.0 f p27 Kipl ^fiO|| 

[0 10 6] 

D1NLS, CDK4, Skp203o<7)it^^^«^^^L^#t*^ll 6 fca* Lfc 0 ^^ijffl 
JSS^DlNLSXO r CDK4jt^S: F7^7x^y 3 >t^, ±IOit (0 1, 3 ) t |WJ 
p27 K 1 p 1 S OHI^ < UN* 3 *ufc „ * O Ad-Skp2 * <frffifflft Ch5^7x^ 

(moi = 100) ^Ad-Skp2^«$^^^mT-(±p27 Kipl ®e^|§il{i^5h^^l^a6<b 
[0 10 7] 
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H 7 T H\ DINLSS TfCWmitt * h 7 > 77 9 *s 3 > Liz 'bffiMlfa & if Z> p27 K 1 p 1 

iiifto ±m<Dmm. (112) w^fefcrat-cabSo m2tiwi# 

, DlNLS25.t>TDK4it^* ^^7i^y 3 V Lfc^«-C(i, p27 Kipl ^S&V^gifc 

h mzmft^mtmmz ntz 0 sk P 2ii^**^$-€:^i:-^. mikomtoteis 

n ^p27 Kipl m&<DmL^m.^mib hfltzo D1NLS, CDK4&tf&c:Skp2iifK^£&3& 

+CDK4JW*l*fc|BiejR^III«U> Skp2^e^?MlJ^lia^J:*p27 Kipl geoM^{±. ^.tr 
[0 10 8] 

mmffl4 : Skp25^M^H^J;^^Mfla±iMjt^^] 

'k#5$HJ3S H Ad-DINLS . Ad-CDK4. a£ tAd Ad-Skp2 (-eti-TtUnoi = 100) H5>^7x 
* a y U *©lfc^ilBttffe*ei$»fc«!«-* - i 19 , Skp2itfs : ?-2gEA^k#5*IBJS& 

^fc^t, DlN^U f CDK4itfS : f-^^m$^/i^Mti> ^7 0ti:iit»»l: 
3ffiptcJ^j&nUfe (B8) . £*lfc**U D1NLS, CDK4, Skp2©=sg-*S&KS-e-fc'W!£ 

^m$t^¥Mmi&?>igM*mftbti%fr-o?z 0 JJJLtOift*;*^ Skp2iiDlNLS+CDK4$!j 

mz i «9 <Eit $ tL^^ttaan& <^>ii«t te * . m k** kami l#£ £ t hfrttt^tio 

[0 10 9] 

mmms : P 27 siRNA4akat'J:4^»«afla*a['isai«i*] 

DlNLS+CDK4^aL7t^,«^^^^,p27 Kipl Se^f^#^i •) IJ3 *7fc#. 
MI&l*lT-p27 Kipl stteT-^^i-^#*fi<J^siRNA Tp27 siRNAj t^Oo ) *S& 

[0 110] 

p27 s iWmmm ^<9 9-Z WB-t * «> , IvY P 27 K i p 1 cDNAO^^IB^iJ'If « ( v x > 
^V^©7^^H : D83792) -y? h EBI©ftJiU RO^KE^-IK 

siRNASrf&m-r*^ ^ «*Kfflv>** U ^DNACDlSft • ffciiSrfif £ ofco =i5fE 
^-y? h E?!l fcUli, 7^ p27 K 5 p 1 cDNAO * * 1/ * K#-^830~847 (5* -GGCAGAAG 
ATTCTTCTTC-3' ;E?!l#-^7) , 532-550 (5' -AGCGCAAGTGGAATTTCGA-3' ; 8 ) , 

372-390 (5' -GTGAGAGTGTCTAACGGGA-3' ; E^JS-f- 9 ) <Z>$ffi£$&fliLfco JSIT. @5?!j#^- 
7~9fc3fe^<siRNA*#U #4, #6£-f&o WiMtt 7 ~ 9 £&^< siRNA-#l, #4. #6£ 
Hal" S IR K/H v> tzffiX * 'J nDNASe^iJ t± JSLTOii & 0 
[0111] 

siRNA-#l : 5' -CACCGGTAGG AGGTTCTTCT TCAACGTGTG CTGTCCGTTG AAGAAGAATC TTCTGCCTTT 
TT-3' (E?!l#-£l 0) RIP, 5' -GCATAAAAAG GCAGAAGATT CTTCTTCAAC GGACAGCACA CGTTG 
AAGAA GAACCTCCTA CC-3' (E9!l#^" 11) , 
[0 112] 

siRNA-#4 : 5'-CACCAGTGTA AGTGGAGTTT CGAACGTGTG CTGTCCGTTC GAAATTCCAC TTGCGCTTTT 
TT-3' (E^I#-^1 2) Rtf, 5'-GCATAAAAAA GCGCAAGTGG AATTTCGAAC GGACAGCACA CGTTC 
GAAAC TCCACTTACA CT-3' (E?!!*-^ 13) , 
[0 1 13] 

siRNA-#6 : 5'-CACCGTGGGA GTGTTTAATG GGAACGTGTG CTGTCCGTTC CCGTTAGACA CTCTCACTTT 
TT-3' (E^l)#-tl 4) 5* -GCATAAAAAG TGAGAGTGTC TAACGGGAAC GGACAGCACA CGTTC 

CCATT AAACACTCCC AC-3' (IB^U*^ 15) , 
[0 114] 

^9 9- (pcPURU6 /? icassette^ iGENEtt) OBsmMlW^ff A Lfco £ <D<*9 ^-lith 
U6 - * - offlHU TTff Alfe? fcffiiSS S RNA©<e¥d*RJ*& , t & #H C4ot^D 
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, ^0*5i£T4 DNA #U ^ KpAxcwit (TAKARA BIO 

tt) OSwalSP'fiL^^ALTto Hfc, k h T ^ ;i/^5Mco^y ADNA 

KS3fc1-£fNffiB**&3iS*DM-TPCi: * hJte]SWRfi3fc0293*B/l&^ l-7^7x^y 
9 ^StiClttJ: 19, P 27 Kipl siRNA^^-r^M^x.Tf"V (Ad-p27 siRNA- 

#1> #4. #6) ML/io mmVJ £ov>"C\ 1 £ Hflto 



tir\ DlNI&RtfCDMa^fc f-7>^7x^-> 3 > Lfc^jKHBlfit^ ±|Sp27 siRNA£ 

fiP*>> 'frjffifflUI&fcAd-DlNLS, Ad-CDK4, RVAfo27 siRNA (^tl-Ptlmoi = 100) Zb7> 
*7x*v3>U 48B#TO«Lfc^ p27 Kipl ^ScO^^->^X^ >7*D * hfeKT 

«WLfco -Mii^is, «sestora«. ^r^n? h«*#H$o;#i£tt % ±§b 
(»jiM3) fa«<^^fetiwii:T^^ 0 



> ±a©*n (Hi, 3. 7) tratn. p27 Kipl seo^ii^<fi^?tL^o *om. p 

27 siRNA (#1, #4, #6) £^MKS§31$-tf& CI £ K «fc «9 % p27 Kipl ^60j^fcfiit : L 
<«4>U #^ P 27 siRNA-#6-e^ip27 Kipl ®e<7)|&?a^i^5i:^m*^>^tL^< ^c/; 0 p27 
siRNA^^ilti. p27 Kipl gfiK*}LT##|l&&miJ^£^U p21 cipl §6 * V 

&&feiffi*rfe<Z>*§*fc*5l'>-C*, p27 siRNAOl&at- <£ U . 'l>^,M<^!*]<7)p27 K ! p 1 gfi 

<£>iMi75 s n i ^ irn h fttk < * o fz Q 



'frflMfflfl&KAd-DlNLS > Ad-CDK4s 3£tFKAd-p27 siRNA-#6 (^tL-Pfrntoi = 1 
00) *h7^7x^->a>U *©ffe©fflflMK*«ll*Wfc»5eL;fco »J4WI: 

^miJULtz (HI 0) o £.*Lfc:*tU D1NLS> CDK4, p27 sim<^=#£#&mS^rt:^jM 
1ST? 14 . fflflMfc**** Clii^ifc § o fie £ L TLacZI&iPi * */ 

xzm&mtfz^ffimm, &vi,zm-v27 smk^^^m^^^tz^mmm-cmit/ut^m 

Jft*OflllHI»±B*e>*Lar*»ofco JBl±Oi»**»^, p27 siRNAcD^HtC i 19 > D1NLS+CDK4 



[**±OSR|^TT|ett] 
[0 1 1 8 J 



[H 1 ] DlNI£fttra>K4*fc^* F7^7x^i/ 3 V L*r^^fflJ&Ki3&t&p27 Kipl 
m&<7)^m.o tlSf ^rIlL> >"7ny p27 Kipl g60#§g££ 



t*WLfc 0 CM: %D-ftl&*9y ^MKifflfl&U REF: yy hmmmWk (REF52*ej&) 

I m 2 ] D1NLS& t>TDK4itf£?- ^7^7x^y 3 >L £<frjffiffiUB £ »t & p27 K ' p 1 
S^co^^o LacZitfc?- (±|£;Cont) X(4DlNLS«f5 : J L ^t>XDK4®^ (TS) * 
-£ts®.mz.TTS ^^*^»«HftKflRjfeS* % ftSE&ftifcrfeiSfcJ: *9p27 Kipl g 
&<3fflll&rtSm*tfeltLfco EI»K *t-fef4p27 Kip \ sfcfett-fr/l/a^T • T*?->* 
i/c, j(HJfi«*DAPI-elte'feLjto 



[0 115] 



[0 116] 



[0 117] 



[0 119] 
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[S3] 'kffimm-&if&v27 Kii,1 m&<DmjLmmo fbs^xi^ni^+cdm^mt 

©'Mffijffllfi** 7VTTV-AmMM-?h%>7? (LC) -C&lSU p27 Kip 

[El 4] ^Mfla^^tt^p27 Kipl ®a^-xt**^><bo FBS$lJ^XiiDlNLS+CDK4$0 
tTO^iilS (CM) XH*Mt3N!BI6 (REF) 0«Wffit/^fflV^Tin vitro-^-tf^r 
f^TO^^TV^, -^co^ yfu h&KJ: <9p27 Kipl ^e^^mL7t 0 

ft&^Krt^ ^t'dr^Wb£tt£p27 Kipl ®fi (p27-GST-Ub) Tr&& 0 

[H5] 'L^M&~;mt&Skp2^60#£ilo FBSfijmX(±DlNLS+CDK4^y^tT<7)^M 
J&£, 7 p n^TV-API«^Jtr*'l.9^^vX^-> (LC) T'^gU Skp2^6?>3£?l 

[06] Skp2it^^*^Hiap27 Kipl Ma<7)^o DINLSx CDK4, & r/Skp2itf5 
f5r^I«Ch7>^7x^y 3 >U p27 Kipl ^6^%5i£f&itL*:o 

[17] D1NLS, CDK4& K Skp2it<5^ * $ £ <C«ffiJ& C * if 2> p27 K 1 p 1 & & 

WMfco D1NLS+CDK4»<5^- (_Lg ; Cont) 3U*D1NLS+CDK4+Skp2ii'f5^- (4"> Tl£ 

■t^^7^yXf> (LC) tftlL^ (T«) , ft«E*:*$fcfe8cK: J: !9p27 Kipl 
SfioJWIftrtl&atttWLfco H*, ^{±p27 Kip \ gfelit;V3>7 • T9^> 
£^i"o Sife, ifflJB«*DAPre»rfeLfco 

[IS 8] Skp2it^O^U^m^ i-5>^MOli5a'Kii^)*o UcZiUs^ (Cont) 
, D1NLS + CDK4it'f5 : f-> D1NLS+CDK4+Skp2il{5?-, X t±Skp2:4fe^O 'trjftjft x. 

[0 9] p27 Kipl it^#M6^siRNA<7)^31^J;^p27 Kipl SS^m^\ D1NLS, CDK4 
Ste^tfp27 Kipl *f5^-#^S<JsiRNA^^«^ 1>7>^7x^->3>U p27 Kip 

[HI 0] p27 Kipl jt^#M6<JsiRNAO^IJ^tcJ; ij <bjffiffij%0*ttt4E&»X o La 
cZitfS^- (Cont) , DlNLS+CDK4it{£^ DlNI£+CDK4«fcT-+p27 Kipl itf5^#Mltts 
iRNA, X(±p27 Kipl af5?-#^^siRNA^^^-^tf|amx.'7'1' &<frftflll&£JftJteS 

[0 12 0] 

p27 : p27 Kipl g6K£^-fo 
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SEQUENCE LISTING 



<110> Daiichi Suntory Pharma Co!, Ltd. 

Daiichi Suntory Biomedical Research Co., Ltd. 

<120> Method for proliferating cardiomyocytes 

<130> P7491GNNP 

<150> JP P2003-391708 

<151> 2003-11-21 

<160> 15 

<170> Patentln version 3.1 

<210> 1 

<211> 8 

<212> PRT 

<213> Simian virus 40 

<400> 1 

Pro Pro Lys Lys Lys Arg Lys Val 
1 5 



<210> 2 

<211> 23 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> 5' primer of C-terminal cyclin Dl 

<400> 2 

accctccatg gtagctgctg gga 23 



<210> 3 

<211> 33 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> 3' primer of C-terminal cyclin Dl 



<400> 3 

tgatctcgag gtcgatgtcc acatctcgca cgt 



33 
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<210> 4 

<211> 8 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Flag tag sequence 

<400> 4 

Asp Tyr Lys Asp Asp Asp Asp Lys 
1 5 



<210> 5 
<211> 66 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> 5' primer of Skp2 cDNA 
<400> 5 

atactcgagg ccaccatgga ctacaaggac gacgatgaca agcataggaa gcaccttcag 60 
gagatt 66 



<210> 6 

<211> 33 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> 3' primer of Skp2 cDNA 

<400> 6 

atactcgagt catagacaac tgggcttttg cag 33 



<210> 7 

<211> 18 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Rat p27/Kipl siRNA target sequence 1 
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<400> 7 

ggcagaagat tcttcttc 



18 



<210> 8 

<211> 19 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Rat p27/Kipl siRNA target sequence 2 

<400> 8 

agcgcaagtg gaatttcga 19 



<210> 9 

<211> 19 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Rat p27/Kipl siRNA target sequence 3 



<210> 10 

<211> 62 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligo 1 for p27 siRNA-#l expression 

<400> 10 

caccggtagg aggttcttct tcaacgtgtg ctgtccgttg aagaagaatc ttctgccttt 60 
tt 62 



<210> 11 

<211> 62 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligo 2 for p27 siRNA-#l expression 



<400> 9 

gtgagagtgt ctaacggga 



19 
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<400> 11 

gcataaaaag gcagaagatt cttcttcaac ggacagcaca cgttgaagaa gaacctccta 



60 



cc 



62 



<210> 12 

<211> 62 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligo 1 for p27 siRNA #4 expression 

<400> 12 

caccagtgta agtggagttt cgaacgtgtg ctgtccgttc gaaattccac ttgcgctttt 60 
tt 62 



<210> 13 

<211> 62 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligo 2 for p27 siRNA #4 expression 



<210> 14 

<211> 62 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligo 1 for p27 siRNA #6 expression 

<400> 14 

caccgtggga gtgtttaatg ggaacgtgtg ctgtccgttc ccgttagaca ctctcacttt 60 
tt 62 



<400> 13 

gcataaaaaa gcgcaagtgg aatttcgaac ggacagcaca cgttcgaaac tccacttaca 



60 



ct 



62 



<210> 15 
<211> 62 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligo 2 for p27 siRNA #6 expression 
<400> 15 

gcataaaaag tgagagtgtc taacgggaac ggacagcaca cgttcccatt aaacactccc 60 
ac 62 
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[Hi] 

CM 



Cont 



REF 



1 — 10 

— + 


50 
+ 


100 I 
+ 








awwi arc 




[0 2] 




p27 



CDK4 
Cyclin D1 

p27 



actin 



+ + 



DAPI 




D1 NLS 
+CDK4 



[03] 

LC — + 

fbs + + — i 

D1NLS+CDK4 — — + — — + 







0 € 





p27 
actin 
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[134] 

REF CM — 

fbs mi_ + _in 

D1NLS+CDK4 — + 



p27-GST-Ub 




REF CM — 

mi_ + _in 




IB: GST 



[m 5 ] 



REF 



CM 



FBS I — + 
D1NLS+CDK4 — — 



+ — — + 



Skp2 



[H6] 

D1NLS+CDK4 — + + + — 

Skp2 0 0 50 1 00 100 (moi) 















. . 













Cyclin D1 
Skp2 
p27 
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[@7] 



P27 actin p27Xactin DAPI 




01 23 45 67 



mUW 2004-3103401 



2004-246533 



^-v I 4/E 



[tH 9 ] 



p27 siRNA 



(-) Cont #1 



#4 #6 



p27 
p21 

D1NLS 

sarcomeric 
actin 
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[mm 

(icip/Kip^sco^^ia^-r^o cip/Ki P -7T ^ v-m&t lxh^ P 27 Kipl (Dftmzm 

tt, ( 1 ) ^-f ^ V >*t{£^ ( 2 ) ^ U ^«14*^--t?if mtTfc ( 3 ) 

Cip/KipM6<^fM3£M1-&E^-£='- FI-^itfe^^Cip/Kip? r 5 V -^fi<75^ 
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